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(57)Abstract: 

PURPOSE: To obtain a better reliability by improving an 
error rate for the speeding-up and high densification. 
CONSTITUTION: This device is provided with a first 
equalizing means 30 of a pertial response method (for 
example, PR4) and a second equlizing means 32 of an 
extended partial response method (for example, EPR4). 
And after a selection means 34 changes over the error 
rate to be lower and equalizes it, a decoding means 36 
decodes a read data by means of a maximum likely hood 
detection. 
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5t (WmPR4) ©SS2SSfl;^R3 0*RW\ a#? 
fS3 4\Z^f)^y-U- 
«{tbfc»K, «^S3 
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( 2 ) 


[SfcJ&B 1 ] KlriD EftHE®*' fzmw. 

an. fiiERa®*! eater ««»©«fl:^ 

Si, 

tatB^ltfi4|©egf8ltSjg&^{b^a£a&T3ji#l^ 

Si. 

ffiEa&#a It ,k 0 aRS 5Ui*3ftfc 

^ai, 

[|f^3S2] 'w KCJ;»3C*«Efr3&'6a^«to/ttt® 10 
MEtt®®4t*«{b-r<5/'t-'>*ji'- 
bXtf>x#5S©»ia{b^S#izm®/v-'>'Wl' • 
uxt$> attorn 2 

Si, 

iKUM?#® it £ o asis nfc«fls#a^ & m * s n* 
«fb«#ltSt*V>TffiEEtti®®©«*£«4t'r*«4t 
^Si, S*A.T&Sdife»*ifa??tS*. 

[WS«3 3 »5W2E*oM«fi:»v>T, Mie® 

h*sic'>u >yr H^xTf^susn*: 20 
saiBSB 1 *<b^ ax ass 2 b 

fcaK««»iiMB*#b. y-HT^txmsnfc 
F#^3fe^'>y >^7 FbxfciDS9iaa»bfca 
«i»«4#jHbT» 1 xa»2 <sft#a*a«-r« - i 

^#®i-r-5S^gSo 

[»s«4 3 MS^3E*©H5feS*fc»v»T. IffiEa 
&««ss«a. ^ Hic.ksa[*aatt®«^o¥« 
«»t*:?v>Ti»Ea«ft¥ a©afc«*£»lfl b& n h 

4^tit5S4gf. 

[W#J*5] tti»S3EI©ff£Sll:»V»T, ffiEa 30 
ItE^y Ktk5M4»I^®{|§© 

¥««*■♦*■ >:/y >y«»T«Wo&jE«fl3#iiMEitSt* 

v»Ti»E«4Sft:^a©a«Mll«**ttbfc^iS»ai 

[ff#J§6] E*5(3E*©ff^Sfil=»V»T, ME1 
ilEtt®ffl^©'»J->7 l J 

*>y >^7 K1/XT-S©«^, WElE«fbtteflEJ&*« 
SBffiaTia*7l>^-fflKjlttEE 1 ^{b^g©iliRtit 
a*#i»b, *»EiEafl:a*tfE*<mEajfett&±iHi45-f 
>±-®J:iWEa2«fl:^ft©aS?««S*ttb*:iii 40 

[bS^« 7] WS«3E«©»t&HtMV»T. iitEa 
&««»»««, 

-j^S-f fcifiu&'or#[»K:»S!lbfc'>y >^'7— 
>«ic/@^iijn'r-5«-§-, &->y >?v->-znzntc 
ffl*»»©^ffis*'y—>H^r©-u->^’ y 
^fciEafls«*a[3&»a3effl«T©attEESB 1 ^fb^a 
©a&*i*«**Mrtb. aE»j£ffi&-tiaiofcB3tt«9Eis 
2a<b^R©a®?««s»jftbfc^i€»ai-r*w5fe 


4#fJI¥8 - 2 9 3 1 6 4 
2 

Cp^iS8] flM»B2E«©??£B«ltaH>Ti ffiE& 
1 sHb^a&tf a 2 7 

u mEa#^s«, *9 ee 1 aft:#® 
xtt»2aft^s©aK»c*bTi»E7^;^iHiE©7 
w ;U7£§:£® y c. i Zft®. iiT3Pj£l£M 0 

[Sl3Rjg9 3 B*:frS8E*i©B££«tt;»V»T, KlEa 

m 1 ^fb^axaa 2 afl5#a©aftir* c 

T, fflE:7*;^0E©;&y h^ffliSRi:/—Xh£ 
[IS^JSIO] tt*a2E«©f?^a*lC«V'T, mffB 

a 1 #fls^ ax# as 2 «Mb^ a©asitaw-fc niaewa 
»«B»©a#*«WT*e»*j#ffl»0B&fc*ru ta 
Eaw^stt, itiE* 1 @ft¥ax«sB 2 fft#a©a 
aiKjEbT. WEift?»«»§»lcJ:O-gUMH: 
«b>a<b»*asm#©tJ->7 r y 

[«m»jci 1 ] i*3iys2E*©¥?£S«it»v>-c, mit 

s>ya©^n y ^a^*^-r 
mEa^aa, wibis 
i«fc^axtt»2afc¥a©aRKjfci;T. sew® 
5 0 mx.z z t swa t-rs 

CK^JS12] IBsl»H2E*©SaiS«lt;&V»T, ttflB 
m 1 a{b^asaRbfcttffi»^Trx9-3&*«5febfc» 

aa, * 2 afls¥a©aRfc««ATy h^-f-rsui 

&m&i-r-5l5£g®. 

[«M»H13] aa«2E*©lf3fea*fc»V»T. IDE 
a2afls^a€aKb&ttwftfpTrx5-ifl«a^bfc» 
aa, aitwb#a©aKfc«axTy h^-rrs^i 
s»«ir*s^sa. 

M*B14] IMiJH2E*©?S£KBIt*V>-r, ME 
^y Ft bT8S^S*f tffifflbfcii4Watt5 

[» SB 15] ^ 7 b* It«k y f3t£&#rt' 6fcffc 

WEaa®^*afis-r*ita/^—> 
^ ^ib- >7*aos 3 f ft#a* 

-'>ni/ • i/x#>7*s©*3i<b?at, 

aEKJRBaoawitaBfcSMb^aaasi-rsaft^ 

at, 

tatBii^^a it £ 0 a#t $ aa> s m* $ nfc 

a{b«#»ts^viTaEE«fflt®©®a*a#-r*a# 

[0 0 0 1] 

xfbt«m*av»T^y i*Kafli^©awr*«fea« 

ItWU #»t, A-'>-^JW • b77lf>7. • 7^7.4©^ 
• bXJp>7 • ^7X4©fiPS 

0K5«Aft«if^ ^xsaaos^aaitwr*. 

[ 0002 ] ^©iua^bi/j^b^a 


so 



A/T?£ 0 . 3>l£:i-*©n«E*g|t©£8S£i5«>*. 

B«ic. RBflst/hSHt 

OS#i«aioTH5. 
BB©»*rt:£/h 8 !{t*ISR*-*fc«>. 

nLsi ©h». iBiB»«**aj*rsfc«>©^y f 

[0 0 0 3] iffli5-f^^7gf©gitelt 
itS&KS 2 ®£ifJ&T£fc©©^ 8 ;<hLT, ifi#b U-F 
T-?<Dmmi5imz/*-i'*)v • u ^ zb > x *^ 3 &* bi « 

sn, KjHsti*&«>Tv»-5a*. MKKafisitKafaia 

®ofc*oS6^'5i;§tiTftv^. 

[0 0 0 4] 

rae*©a«3 ee*. aa^-rx^BBoawisiBStL 
T, t—ir«iffl[aift*«ffibTV»S. Lfrb, ifi3b 0 
»©K»fl:t«§ix-f ^^«Wc©ifi5!SBft:**3S^«& 

». lf-^&tti©«ia0&«®#lC:fcT43 9, a®, A 

UXT rpR 

4MLJ b\/*z> : Partial Response Class 4 Maximum L 
ikelibood ) 

[0 0 0 5] b;fr>L, PR4MLaR[IJI&fcl&£(5 i yf X 

*^©B«&£flsa*KKiitfi:. 

tfyFRDsts (X5-F-M S#Sfc*fci&B*BrB 
S/Ntfc£MlcTlf<fc-5 tl/Tti, HBj 6 ***. £©P 
R4MLaf!(IISS©‘f£^£StC&#-r5t>©<hLT. i£ 
W-zs + JV’ • ^7X4g±&£H OUT 

TEPR4MLJ b.b'V : Extended Partial Response 
Class 4 Maximum Likelihood) 

[0 0 0 6 ] 

[»w**B8tbJ:5tra»a] bja>bfca*&. sii*© 

X^gRlCcmT, PR4ML®i®l8iEP 30 
R 4ML«f80^^fcfcfebfc«-&, !i;>fl/feEPR4a 
BIh] 8&©X7—b-F *<<£<&: 5 4: V> 5 b<D~CitU<. 

'Sy F^bU >yr Kl/XCi^t. PR4ML8i® 

B©^x5-l/“ h)J‘fi< 

[ 0007 ] mx-&m&' 7 nv' 7 m$Lfk&£z'V >yr 
FbXT?—J££bfcJ£*l*fflE» (CAVR ;Constant 
Angular Velocity Recording)©$§-□, JSiSllScDflSUT - 
P R 4 ML«IlilS©^X7- V— F*< 
[gCteD, fts-f >t-itriiE P R 

4 M L «W0»O#X 5 — b - F < fc <5 E £ 40 

oTV'S. 

[0 0 0 8 ] '/—>&& 
©*a^dy^«S[»SffifflLfc&«flEffi® (CDR ; 
Constant Density Recording) ©So'ICli. Jlj3i£g©ii5 
\^'7'09— [fflT?«E P R 4MLiilslK©MX7-F 
-F*<ii5VM@0»C&D, Ha#©fiVW>t-«Tli, 
PR4ML«ii0K©^* t X7-b-h*^<7S:-5o & 

*sa. c©J:3fc#gicScfvvrj&2n;fc i fe©-e, 

y h'^y'J FWUCcfcoT/V-bvlF • bJX#> 

Xg;fc«il08g (PRML) tt&mn-zsvJY • 1/X# 50 


#BS ¥8 - 2 9 3 1 6 4 
4 

>?ttSi0IS (EPRML) tTgUtCX^-L—F 
©iSv^tBSCliLCttSU ap[U 88 lCPRML^f|{Hj 
SStEP RML«»|0IS©M^fiR»tTa«r* C. t 

tr. «B{b£RBRftK:*#bx9-b-F*Hi::B#b 

T(i Stt£0±£-ti-fcS£gS£]@ 211 £ S ft t 

r-5o 

[0 0 0 9] 

[R«&»ftT-&&»©¥R3 0 1 
0T&&., WitfPR4MLfiWIII 

10 BiEPR4ML«»llHl(&lC:J3W-*X5—b— F©fflS 
a*. ^7 F©^fejg©#ttic&#LTv>£fc©£« 0 ?r 
U ^7 Flli® 0 #tti:bt, M*i&g©¥Mif®W 
50£ttRR#©tf>:/y >^RRT£©H:Trj&Bsn<& 

M±«^ 1 C i 0 -^©h*-y F 
80^ (X7-1/-F) £*§5fc©lCj&Bfcj?rBS/N 
tfc [dB] SSMfbfc. 

[0 0 10 ] Mif»©S'Pi¥M'l® 

£wso, m^+F>yj 

K=W50/T 

20 01 (A) «, S^-fbB^KlCj^fS 

gtf5S/Nlfc©H^-ea&»3, K= 1. 3ffifi©P;£«« 
1 C, »(WbttafBK#*fiV>«»TttPR4MLaW0IS 
O^** 0 r»s/Na»fls»«BKA*i«v»ffi» 
-C1SEPR4ML aWEK&O^jWJfB S / N fcfc;Wg < & 
*BteSBiW«BT€r&. 

[0 0 11 ] fit, F#*t;fttfXtt'> 

y >#7 F FXICJS bfcM*R®R»©S«¥a«W50 
£®5£bT&te(bigg&]gK£:#©, Ctl^il (A) © 
#ttlC^af-5CtT, M«PR4MLtI0®tE 
PR4ML«p|0gg©|*3, ffiMS/Nltm<Di&<f3.2> 
sp^igvix^— v— hi>m*>tiz>^\zwomiix'ig. 

[0 0 12 ] SPl5*f£tEte, ^7 F»CJ:DE«#Hfcfr& 
K*®o&RRR*j&*A*a*i. RRflWfcRflsfSB 
»©9ft#ftt, ttBB#©awicfkig*:®ft:#R*a 
aiR^RKJ:Daaanfc«ft:¥R 
* 5 m* an&®{b«^icscJv»TE»jaiEfr©B«*a 
#T3«^#R££ffi*T&-5;L<»: 0 JX 

l«o^ft;fgtbT, <&/*—'>+• 

;f • bxtf>x*s©»i®ft;#»4:it;®/t—5'v;i'- 
b*tf>X3frit©R2®fc^R£RW\ 
ffia©*Hfc*iBfc®fl:#ssa#iu i^acio 
aaanfcRftj^R^sa^anfcRftsm^KS^viT 
«^StfSEBRfl£©«a*«*H-s c t 
«>. 

[0 0 13] iDSttftfctt, 01 (B) ©*3 1C. m 
F£fig>'+;F • bT-tf > 
X-^7X4 (PR 4) <eSI3 1 **JU 4ft 

BbT's* Fi'ftOttSf f 69ftt«JB 1 9ft¥S3 
0 <h, b-WF • b7.tf >7. • 7 ^ 



( 4 ) 


X 4 ( E P R 4 ) ^\-y Fd'S©^® 

2 £, ^l§ft¥g3o' 
tI2^ftfg3 2 0^ x5-l/-h^fi<*5il 

&#saiR-r*aiR^©4 8£, a#^©4 sic^ty a 

«Snft»l§fc¥830X«S29ft¥832*6C 
«fl3a^cs^v»TU-H7 f -^*fibtttmicj:oa7c 
t«*t¥8i 6**xfc^it»atn. 

[ 0014 ] ccnra#?^a4 8H. 'N-y Fsx(4^\'y 

Hiy 'J >^T F bX^lCgS 1 H>fb§§ 3 0 XI4|g 2 ^{b 

^©3 2©rto«aja:#saiR-rsaK«*sseb/t 10 
I««®figE9 4 4#L> y-F7Xiz:XX#X£>ft 
fc^'7 j: Das?««aeas9 4 1 

^fb#©3 oxi4?g2 3§Kb^©3 2 ^a^-r«>„ c:©a 

««««»« 9 4ICI4, 'Vy FICJ:5flUr»»«lMt4§ 
taxJUT* 1 ^lb#© 3 0 XI4SH 2 ^{b¥© 

3 2©aft1fffiPR4 XfaEPR4S»ttfS. KIcAfrMIC 
14, Flc4:sm*ft»KlMt4t©iMSlsW50 
7'J >y«aT-eWt>fcjESflS»««KK*tJV»Ta 1 
3Nb#®3 0XI4fg2^Kb^©3 2®a^«SPR4 XI4 
EPR4£*&i&<rf$. 

[ 0015 ] ±fcaftflHRaaffi9 414 , ^uxm-fi©-y- 
> 7 'u > 7 iis { iy y >77 f i/XT-gtai-si 
asta® (cavr) ©»£•, iE»ft;a«aK!&*a3fe« 

RT <h ft & 7 9 X -{SO icfg 1 ^{fr?© 3 0 ® a^ WSPR 

4 £te*rtu iE^<b^fiK*4^M&±[as4'>y— 
«»CS6 2 ^ fr£© 3 2 ®a#itif«EPR4S**rrS. M 
ic, aftiuftfieffi 9 4 14. WMm^Qmryxv >ym 

\z^xmmz^mbtzyv 
>yy->mzn a^cannfs36«aE» (cdrj ®« 

£-, &->y >X'/->-t?#^nfcBilSf:^®¥Mi(iW50 
*'/->s*®-y->xy >y«aT-rr«it3fcjEa<b»tt 

1 3HbS©3 0 ©a^lff^PR 
4 *te#su jE^'fb*S^K^^M«r±[i]ofcBt«® 

2 ^ib^a 3 2 ®asia«EPR4s#ttr*. 

[0 0 16] ifc*aW®5 ff 4’X^Kfi»4. Ii^bf 
©3 0&tf»2*ft?8 3 2®#0©IC*tfl^b£fir5X 
-fMfg2 6 £{f*-5. £©*§-&, iK?84 8lt 
S& l^{bS©3 0XI4Sf§2^{b^©3 2©aiRlCj£bT 
7y)by\5\i&2 6©X^;UX5fe$C. IP^ft-y F^X^ife 
&F c <hX-X FF bSr^y^XS. SICft-y h^7M 40 
iSESFci^-7hFbll 'Vy F#^i->'J >y7 F 
^XIcJ;oTfc^y^Xe.n-5. 

[0 0 17] ifcjfcSHBOx-fX^BBtt. flSl«fls# 
©30 3? 2 ^IbS© 3 2 ©mairKJ4& 3 aftftif 
®^©2 0©$J#&ffl&?*iBmiMffil^a:2 2 Sri® 
**. H©«£. a®?¥©4 8»4. * 1 «lb¥S 3 0 X 
»4a2«{b#©3 2®a«iciSi;T. i®i^j#®i®#© 

2 2 icj: D—£i^;wc«c3Bte»*KB®4t ©■»*■> ?■ 
y >$oas« omuls. 

[0 0 18] £7c*fg91©7^XXggl4. 50 


#PI¥8 - 2 9 3 1 6 4 
6 

$ >yM<D#ny'7m^&£i&T&y'r 
^yymm^m. (vfo?©j 4o«^§. £©« 

£-, Hl^£¥©3 0XI4Sg2«llbS©3 2©aJ?lCf£: 

i;t, «<b*^tta«^©^-r5>y«ifflj/i[*«o»7L 
■5. ifc*^©7wxxgef4x5-y*7\*y-ix5F 
iST&y, MMIl^t;¥g3 0£a&bftttttil!jf£ 
Trx5-**aflfeUfc»^-»4, ffl 2 ^KbS© 3 2 ©atR ic 
SJDSSXTy Fx-fT*. £fcfg2^1b#©3 2£a& 
bftMffl»jfFTXy-aifg£bft«-&l4, mi^lb^© 
3 o©asifc«o»XTy h^-f-rs. sic, ^is^© 
xVX^SBtt, 1 ®a 7 H&aaiSSif 
R^y HSffia-TS. 

[0 0 19] HIC, #f£B)!©yMXX&®l4, fflWfrii'V 

7 Hsa^fcasiBaasa:®/^—-> 7 ju • ux# >x 
(0>J;U4EPR4) ©eMtMLTAi»F^?.©i 

3S/1— b-WF • bX#>X (0HXI4E E P R 4) ©fci£ 
ItMbTl®A7 Pi»5©«*fi§6«bt5JS3 
^fl^ats^ru aR#a-ex5-i/-h«*e<ft4 
20 aa3&:^-fb#a©*[c8joaA.’rairrs«fc'5icbTfe 

cfcVi 0 

[0 0 2 0 ] 

[fpai ^®j:5**a?a©x-f ^xsaicina, a 

X.I4P R 4^fbf©tEP R 4^{b#©£fcC3«iiS®8& 
ICOV>TI4, StA7 F©«*Hb«!MEK©tf»CJ;oT 
/JrllS/N tfc*»acf ■5 <h v» 5 « C. <b lc» S 

b. y-K7X-feX^©'\>y F#*t£'>y >yr F bX 
jj'S, 3rBs/Nifctffi<ft*«Bft*©«Nb#a&B 
iRb-raps-r^dt-e, flsux^—K hsusu m 

[0 0 2 1] 

[fgffift] 0 2l4^W©5 r 4-XX^e©-^Jfi0t|^^ 
bftXn-yX0X&3. 0 2IC45HT, '\«yFlCIUg& 
16ICMLTI4, d©HMMIC5.^TI44'0©S^^-y 
F10— 1~10 — 4 |g-g-S!^\*y F 1 

0 - 1 - 10-4 ©-tn-en 14, y- F^-y f t lt®j 

fft«MR^7Fl2-l~12-4t, F 

14-l~14-4$rT5. MRA'V Fl 2 — 1 — 1 
2 - 4li®^jftfei^ : ?$:^SbTi5 0, 'N'y F I CHIK 
1 6ICcty^©-fe>X««t ; &Sftbfe^X, x-fX7 
«6flc|cffi»$4lfc«*©0?fflL*tT5. 7< Fa -7 F 1 
4-1-14-414. A-yF^ffflSn 

TVi-5. 

[0 0 2 2] 'N-y F I C08&1 614, MPU4 8*'^© 
^\-y F«a«^lc4:D. 7-f Fft^©^lcl4y^ F^v-y 
F 1 4 - 1 — 1 4 —4 (D^-ftlfr 1 d^aKLXf-f X 

^MEfrlcitf ssa**frv», £&'J- F*Mts©»lctt 

MRA7 F 12-1-12 -4©HfnA' 1 X>£a#?b 

TtJ y—F ^© 

ais?0i^i4. B£«j&itMa« i 8. gMfjnnaaffia 



( 5 ) 


20 , 6&«*s. &mmnmmm 

®g§2 o\t&m%mMm\Ei®2 2K«k03pj##d»sn 
*. EMMj&y 4 )V& 2 6K*fbT»i/X5*-*K3£0 
B2 8*«Ktf5n. 7>r;U*£S£bT;&y 
StFciy-xhFb^itbTftSS7^M#tti: 
IlTtS. 

[0 0 2 3] «£ttafi:7*;P*2 6fcl*Vvttt. /I— '> 

t;u • /x^/x * 

4SPflS« (SBlSSfl^R) 3 0i, ffiSIA-b-Wl, * b 
X#>X • ^77 4MftWo§ftl:M3n«E PR 
4^{t;g§ (Sg2^{fc^g:) 3 2#*89!tt&ns. ECTVs 
>7 FfeirAKa^x^jaiEflcs^^aaESjfiK*^ 

h (D) = (1 -D) (1 + D) * 

TS)bsnsA-yt;h bx^>xm£jyrr;i<ha* 
T#S. 

^<&5ConTmt>*€?<ft!K m=ltL&i§® 
/I—~>Y)l/ • bX7tf>X^£/1-b^)l/ • l/X#>7 * 
^7^4iW, m2 ibfc^-S-CO/l—->^;> • bX# 
b-f JU • bX#>X • X 7X 4 tufA, 

TV>&. 

[0 0 2 4] OTOIKiT, /1-'>^;i/ • bX^bX • 
XxX4«PR4£V>Vb i£3gA—b-WP • bXTPbX 

• X5X4[±EPR4 tV^5. m=lttoPR4®^ 

h (D) = (1 -D) (1 +D) 

~CfoK)> PR4^ft§§3 0«, Z.<D&m&mj£;e> (1 + 

D) ®«F#iai^F»»S|ISf*U. (1 — D) ©A-b-Wl' 

• bX#bX*©ffiD«*«F^£jMftbT. 

e>nfcS£&misg&3 6 c±t) (i-d) /t-b-wp- 
bxjtf bx ©mx t*x tr^m irse-7 fc u - f ©« 

TC^ff 5. 

[0 0 2 5] —#> m=2tLfcEPR4®fMaS 
tt. 

h (D) = (1 -D) (1 + D) 1 

£&£>., ■ J h;iTEPR4mbS§3 2 Kl&oTli. £©^ 
#^«ao (l+D) ■*©«*, 

«flS»*©#MMt4§ tt P R 4 3 0 ©»■& t 

(1-D) ©/1-b-Wk • bX#bX^£&r>, 

D (1-D) ®A-y + ;i/- 
&mtt<fco y- t*x-^*#7nrsc: t**tf€r-5. 

[0 0 2 6] £ © P R 4 3?{fc§§ 3 0 *3«£l£E P R 43Kb 
gg3 2<hbTte, AD*#«te»-<3 5-r-!f0»©« 
a*H3 5-f-!flBl0£bTtt, *V9$ 
*'^7 ym&zfflm pjmfc h 9 >x/s*— *)vy * )V9 

PR43§Kb3§3 0 <hE PR43KbSs3 2 
fcttHTtt. «Hg03 4i»Rtt6ft5. M0S3 4 
«, I^gttTOMPU4 8j&»&©afcJ@5SKa£rJ 
V'X, j t<D£&<Dmmm^<Dmmiz£z>^7-u-h& 
fi<fc*#©3Kb»*«yrr*>.k 3 k«j ?>»*.*. mm 50 
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0^3 4T l #J0&*.e>nfcPR 43Kfc8§3 0 iifcteE P 
R4 3NbS3 2©3Kfcffl*H. S§fitLT®I)t« 
ttuuss 3 6 1 r4x,e.n-5. 

[ 0027 ] ®±^ai0g&3 6«, a- 

D) ©A-b-WU • bX#bX?i%<hji,fl&b£:<t£©#T r> 
«*«F*§- £*fg5lxS± h* X t'TIUrf U XA Icfto Thy 

l'f-^^IIt§. ^©a^H^h'T^rfUXAtcJ; 

T FrJb^TirbX MCck-S^tU^, 
X 5 y X X b y '> 3 ;UH It <fc 6 ftT V> 

10 5. 

[0 0 2 8] SX^aj[§Jg§3 6IC**V»T«, RLLtH 
—y0K3 8*t®:lte.n-5o RLLf3-y«3 8 
«, 5-r Hfi©*«l0»«IICl9:»t&RLLX>3-^|Hl 
g§5 2 lt*fj£f So tlWlUSWt&oTia, RLL^§ 
tlTMiti (0, 4:8, 9:1) 

5. CCTRLL|f§B, 

^©h*y hlSffiO ®ft/h7 b£rd, fi^cy> ; £kT^*3 
®# (d, k) ft^tPfA/THS. Ztl 
6IC-IMtr4i, *50X*nX i h’y P-f-b, X~ 

20 z.<D^-?M&ffi 

S£©«F#fldEfi!Jfc«EoTnX i bbtf ^©^iglt^gl 

-rs. 

[0 0 2 9] C©tti = ltLfct>©SHSftfiF^. 
i £ 0 i^lti max =RibT^ 

&bfcfc©£n]^fi:?(Hi£^y„ HO^DyirfcSnfc 

— IRK 

(d, k ; m, n ; r) 

£ i^T^-5. 

[0 0 3 0] ^©.iyfoRLLft^tbTte, 02 ©H 
30 IMXffifbft: (0, 4 ; 8, 9 ; 4) ^V»b«)4 8 
/9RLLf^H^IC, l/7RLL}Sf§«2/7RL 
L«Hta*.k<»SftTV»*. 1/7 RLLft^tt, — f&L 
fTSbtt (1, 7 ; 2, 3 ; 4) 

2/7RLL^B (2, 7 ; 1, 2 ; 4) n^hU 
So 

[0 0 3 1] MCU—K*©«SI00«K:tt. 5"f5.> 
ifffl'ffl<Dtc.tb(Di?Uy y/V]sX&?g&TZ>$'-1' 3. 
W0K£bT©VFO0SM 0**i8!W-Sn'5* VFO@ 
g&4 0IX«^[eI^3 4£^bTPR43Kbg§3 Otfc 
40 BEPR 4^{t;gg3 2 

sft. 

^4 > F I:? n y iit® P L L W^froT 
V'S. 

[0 0 3 2] i©VFO[El^4 0©$fl®lXffifflSn-5^ 
fls**tt®ife»©i}->yj>y#-f >htt. PR4^fb 
§§3 0 ^iS(bfci-&i;EPR 4^{t;ag3 2 ^il^bfc 
i®M^.BMPU4 8^?)0fflM 
^*Sltfc^JS60K4 2 lC«fcoTfffcnS. i®PR4 
^{kig 30tEP R^[b§§ 3 2 lWffiJ/15 

7<-^©g!S«. SS(lfJ#*!lffll0K2 2 ICT)V^TfeMP 



U4 4led:oTfT, 

ions. i»SpJ#(W»liItt2 2Ktt»»|HIBS3 4*^L* 
TPR 4^{b8§3 0 £;Tcl4EPR 4^{bS§3 2 lid; 

<tm?>-wi&mm)<xjy2n. «{b»*«®afc»©Br£© 
•9->yj >i7'#4'>hSrS^©AGC^^;L't7i^,d;^ 

\z&mmmffl®mm%s2 o\z*rr&$mmm&fr5. 
[ 0033 ] 

tt«»©<H«JlW>F'b. PR4«fl5B3 0€aRl/& 
i^iEPR4«ftS3 

0, M0K 2 4 TSMf H ?;«) D 

iiTbS. RLLf3-«3 814. S±&tB0g§ 

3 6A'5ti)*Snfct*y Fx—^£RL 
led: 0 NR Zx-*le^&bfc®, >U 7 JF/717 b JF 
»@K4 4$ILTA7l/MRZr-?i:l/T±fi 
S«le*E3|-rs. 4cfcxU7JF/7^ WF^&08&4 4 
14, h»fPOIKK±ffiS**'Se3ISnT®fc^7 
bJFNRZx— ^^y'JTMRZf-^le&&b, 5 

-r h^©^p0KBi5iem*-rs. 

[oo3 4] z-cd?^ rllx> 

a-yisl^5 2, 7 r U3-y0»5 4. 7<h7'j3> 
A>-fe— F0S§5 6, X4* FFF08S5 SdScfcZXF^ 
;W6 0T^nS. RLLX>n-y®K5 2 
14, A*W:NRZ7-i'^ G©#|J£Mle£>-3TI4R7f 
fRLL8/9^l:»L„ yjn-y08S5 4T?1 
/ (1+D) SJ»&tTV». 94“ h^U3>'0-t-Hal 
»5 6TM^MM*£frofcf6. 7'fhFF@IS58M 
#F5 4"A'®K6 0 £rilbT, ^Ctf'NyHlCSK 
1 6TM^nTV^74 F'Sy F 14-1 — 14-4 
(D^Ttlfr 1 ^led^Tj^x-Z A^j*{£'s©*&#-£ 
ff 5o 

[0 0 3 5] MPU4 8I4, ifigS^57?t737 
>P*S*bT)Wllb. x^Fttfl^fcfcty-FBMfs* 
ff5. y-F»fe©IRiel4, 7?tX37>PTff2 

nf;A y h'S^HHt->y >^7 PI/XCCleSt^Vi 
T, ^^y 5 0 ie^©WfSnTU-5PR4S§S{b3g3 0 
£EPR4^{bi§3 2 &WQ&XZ>fclt><Dm&.m%i&m 
nb. «)&!nitt3 4ied;y, v^-rn*'—*©«{b»m* 
£S±&ffiBi&3 6lem4j-r-5d:-5le^;-5. 

[0 0 3 6] G©PR4^{b8§3 0£fcl4EPR4^fb 
S32©ii}R1t$8leSe*£, |S]ii$iei3g&[ilS&2 4led;0 
@SfcPJ#fWfflllHlB&2 2le^lt-5©n®^4'>h©^x^ 
d;7*VFOlHlg§4 0 le45l4-5#J&[USg4 2 led:-5 ^4* 5 
>^ r tta^i©«#^.fera^leff'5. 0 314, 020MP 
U 4 8©yp^^A®I®ied;y^SSn-5PR 4«?{b§s 
3 0 £ E P R 4 3 2 ©rt©«aie#fl2**T?€?S5fiT 

saB5t«i«¥ll!©#tt4iSbfcIiE^P -7 0T7& 

•5. 

[0 0 3 7] @3le45HT, 7^tXI/-^^ 9 2 leld 

y - F □ v > f led: 0JfjSSft&'sy P#§hh h >y 

>y7HI/ACCW3n5. a#?¥StbT0#H 50 
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fyWr—~7)V 9 4 leld, K#^HHi:y'J >^7 F 
bXCCT}tfe^n-5 2ik7ET F UX^X> F U <h bT 
PR4f«3 0©aftfif$[ TPR4J iEPR4«?fb 
#§ 3 2 ©jM#Ut$8 TEPR4J 
[0 0 3 8] bfci'bT, 7^-feXbv>A^9 2le-fe-y 
FSn/i'V'y h'#§HHi->y >^7 PI/ACC02* 
tc 7 F bAT«§ra&x—7;F 9 4 ZtT, 

tiit>l'i?X?9 6le-e©i:^©S^1f$gPR4Sfcl4E 
PR4metm§. m4jbvb*^9 6©a#Mff 
io ^I4-Btftit^®9 8ie^e»n, «^®^3 4ied:yp 

R 4 ^{bS§ 3 0 <h E P R 4 3£<bi§ 3 2 © 1/^41*''—^© 
&fl!ie«jya*., S&agcsi#@B 2 4ied:y, ^{b 
&frWtW&LW<DUW#'( > F £ P R 4 ifeldE P R 4 le 
JSbT#jy&;L£. 

[0 0 3 9] Hie, xtil'iSX? i o 0iei47^-fexb 
'7X^9 2©^\-y FS^HHiy'J >^7 FbACCIe 
jdx, awiBitT—4d:oi««imbft:awaK«f 
«PR4S7clJEPR4^b7^n5, A ttWXZ 
10 014, mF#§HH, ->y >^7 FbACCdSd; 
20 £ra»KH&««©3b>©7FbA*X>Fy£bfc:7-f 
iF^&x-eOFl 0 2$:^ts. 

[0 0 4 0] 7 4lb^^^Cx—0 2 lel4. &X> 
F y eTi:le0 2©®^7 4lF^ 2 6 le-fe '7 FT-g>4?*7 F 
^•7^Si^cF c tzf—x FF b©lB*^p-J6S®24l.T^ 
•So G©fc©, A4jIy>?A^ 1 0 0 ie-fe'7 F2tlfe7 F 
bXled:«>7 4JF*5tl!cx-:/Jl'l 0 0©^TW4jb 
i?X9 10 4 le'A-y FS^HH, >U >?T FFACC 
45d;tXaRlliiiR‘lt$8P R 4 ifcttE P R 4 le*fj&bfc:7 
-fMft^Hib, A7*-*B:5£0S&2 8ied:9 
30 02©j£^7 4lF^2 6 le-ky FbT, 7^JF:*#f4£ 

isy&A-s. 

[0 0 4 1] #le0 2©PR4^fbg§3 0tEPR4^ 

<b»3 2©«ja^ieafflf sH3©aw«j«T—y;w2 
4©^©ft**KWr-5. 2fc®^W#led:ni4, |e]— 
^•7 FTR-r-fX^I#:©^-->y>y7FFASt 
aHb*:«-&, PR4§fbS3 0ledSSIii:EPR4? 
{b#§3 2ied;-5apt-ei4, 0rH©x5-F-FSft5 
fc*©Bf*s/Nifcieav>*tm«c:t!i(»«Bsn-rvi 
-s. enasii#©«g*ji3R©^->t^ • ux^>x 

40 ri^i>e>®3feb£:PR4'^EPR4<h7fe£le—gtb&iAG 
iieESbTVil). 

[0 0 4 2] fiPti, PR4-^EPR4le43lt-5W : ^rBl z F 
SWiEWie'sy Fied:*KiS«»leStonr. SSSfi 
©■m**tr*c:tieeHbTv»«. -tcc*«^le* 
oTI4. 'Ny Fled:SBIUtft»©lft®a^©^ffleW50 

>ymmTt(Dtt-?*}-xz>nz>M&it 

8g&gKieen>T, &±«^«ie—5£©tf-y FSD35 
(x^— b— F) S:#S>fe©leiiM?^;MR^\>7 FMmm 
^©S/NitT^S.filrgS/Ntfc;^atebit:te:5. 0 
4 le^-7^^^— m£ bT#?>tlTl^-S. 
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[ 0043 ] 0 4 id&oTte. 

Sfob. fflEtthlZffiSS/Nkb&i&ty LTV'5. 
tttt£8 0j8*PR4«ft«3 0£{£U3bfcJ©-&T£f3, 
«&&©4#tt*igg 8 2**EPR4l§KbS§3 2 
nTibS, £»ft»e«K**/h3V>&»T?«, ttttftiS 

8 0fc:.fcSPR4«{bS3 0 ©***HfBS/NfcfoWS< 
&D. EPR4WHI3 2©***0fBS/Nifc!fl«*<* 
•jTV'S. 

[0 0 4 4] COttfig^6a*frft«afJEK**i«linLT< 
St, ;S8 4K*tJSbfcK=a (a 

=»1. 3S© SiiH?S£jS»<EfSJ:3K:**. -tb 
T, ««Ht;l8?6fl|K*qEICigJnibT<St, EPR4f 
{bSI3 2©#tt*igg8 2©fiJrgS/Ntfc£iPR4^{b§§ 
3O0MSi8OiTiO, 

K^iiJD-rSfat'jS^S J;5tc&s. 

[0 0 4 5] £©04©$$tej&'59!5j5';&:«fc5»;:« -Ay 
H tt® m# ©«»flstt«flE k ©fit lx <fc o Ti?rg S / N ifc 
^PR4«i^tEPR4«IMfS&S^i^ 
e., Bfss/Nit3&*/j'S<a:ss5©afiiHii»K«jo» 
>is«t3fc'rs. ®5ii ^ x ^ &#©-£'> u> 

® (CAVR) fc«iTSPR4 t E P R 4 ©jM 5<©tl?? 
£04 ©#ftfcS:*V*T3Eto bTV»S. 

[0 0 4 6] *-r««x4 , 7.^©^'>u>^*»afclean 
*«»**£fcAri£«fcambX, 

50$rS!l*-rs„ t©^M>{lW50©®l£i^m«#tt®^8 
eo.fcSfcfc*. fiP-fe, fflASOBO^tteHHa&Offi 
vk> 1-(Mx;*c€r<, <is.z>T'09 —fiiic 

i*ufc3«fc*4ST-r*. :unr-»J->yu>y«»Ti4^'> 

ttft8l8 6 ©3Mfii|®W50£-y->:/U >^MS0TXfllofc 
ffitfcO. -to*®*, &f£ttigg8 8©<fc5C:¥«IW50 
©#ttftgjS8 6£¥fxf#i(jbfct>©t&S. 

[0 0 4 7] ^-ClX04©#ttlrl3^T, PR4C15 
BWS/N t E P R 4 1Ci;SfrSS/Nd*2»<g-rs^i 8 
4©mMSK=o £&S'>U 

8 lXOV>X:£©St, ^8 5tM5 
n5y'j>mcc=0«e,n-5. Uc^t, 0 
3 U 9 4 ©iW&^t 

bXte. ->'J KbX 40 

C C ©^£0 5 8 4©y | J >y#§CC = 

ettfcUb, 010 7>)^-i©->u >yr h 1/xt^ 

n«PR4^ftgg3 0©jg^*« TPR4J £teijrtb. 

> u >y#*t c c =0 £ o 'f >±-m-e&tu*E p r 4 

SNfc»3 2 ©jH&«« TEPR4J £-&lC*ttb&« 
■WDlfcx- Zf)U9 4 *fPri£fntf«tV». 

[0 0 4 8] bjO'bfc:***., 0415<fctf05 ©g-*H4H 
H*4»a:St9J©»ttlr*SBlffitt***D. bfc** 
■3T0 5©J:5^¥*iEIC2-S)ir»HfcSli«^-^;P 

9 4tl510ll 0S|X.«0 6 KS^t'> 
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y^^'/->s^© 2 ^tct h'i/xTf^$n§PR4 
tEPR4©jM#?«^£teifrtb;t«i51®&-7-:/JU9 4 
t-fstt^gSbn, 

[0 0 4 9] 0 6©«PS^^-^JU9 4trfeoT«. 
~>'J >^7 KbX£f?r£'>y >^ffc¥&ir'./->#^z 
1 ~ZmX^-rm'/->lr^HTl3f9, &'/— > It 43 V* 
X. 'N-y H#§HH 1 ~HH4 ^tlC^iSjM^lfSEP 
R4ifcHPR4fi#«lTV»5. «pjS^1t$gP R 4 
$Ml5A'EPR44Mt5^B, 

10 fZ16«Ct«t, '/->#l»Zl©W^tt+*©-> 
F£&gft©bXfflid&^£^#-®oX¥ 
MipBW50£3c©. ^©JB!l3tL^:¥fitl@W50*iJ->7'J > 
^«flBTT?«IoT#©&»lfrfbliltfflEKlCJ: 0i4$# 
ML. s/Ntfcwfiv^ra&ttitS-tfi^XPR4£ 
fe«EPR4©ilK1#^$:^-rs„ Z.<Dt$M> v^F 
#-5§-tTtl;:PR4^{b2§3 0 tEPR4^«3 2 £U5 
O^AS'/->#^@W©fe©t75:0). =fcD^©iffl-^ 

[0 0 5 0] H 7 ttjgffigGft (CDR) It&fflTS* 
20 f^#7—:/JU£ffy&-rS7i©©A7;* —^©—K£jS 
bxus. £®§®e©«S7V;**«ffcic*oxtt. 
0tjx.«'/->#^z l~zm©m'/->lr^f!lb. £-'/ 
— >rtlC@^-©^D-y;7^T 1 ~Tm£flt©X^ 
S. ^n7i?^DTl~TmlJi70'^-©7->#§ 
Z l©^n-v^®SST 1 a<fi/hx& D. Wt-<>±—<D'/ 
->S^Zm©?Dy?ilTm#ilt&§, 

[0 0 5 1] ^bT&'/->S§Z l~Zmi;-3l/X, 
ftSy'J b< te*g$c~>>j >^©¥*Sffifc£K± 0 
b*M®i&J§5©¥M®Wl~Wm£»rrs„ tbt 
30 1 ~Wm$f n^n©'/->l;^lt5^ n y i? 

ilT l~TmX*iJoX, 1 ~Km^ 

©S. l~Km$'/-> 

tTtlC:£©fc& $>!;£, ^-fb^^K 1 ~KmlrJ;O3 0 
4©#tt$#Mb. #ttft ®8 0, 8 2©0% Rif Hi S / 
Ntfc©/Jv$ H£©#tt&ig}£-§-;%.S P R 4 ifcllE P R 
4£>l}Rtit$8tbX^#b. 

>#^Z 1 ~Zmt'\-y FS^HH 1 ~HH 4 ©2 #76 
7h*bXX£fe£S&glt, ^©fc«i?jM^f»^PR4i 
fclJEPR4$Ml«. 

[0 0 5 2] £ttEAft©&8ra&7-^9 4 ©ffr## 
StbXH r^Z^iftOiy'J >^IXX7 —b— h 
>£^©fB©b. FS^ty 

•J >^7 KbX£ie#li;£bfctf5ib>'\y K$fc®i£ja£P 
R4»3 0 tEPR4^{b§§3 2Ti2J0&x.&at 
s>. ^n-enc^itsut^niisiK 3 6 ©17 -1^- f 
£®ll£b. X5-ly-h©<av^©^<big©M^g^* 

[0 0 5 3] ifc. «W«a7—^JU^ffiffl-a-riXPR 
4^fb§g3 0 tEPR4«9{b§§3 2$«)0il5utfe 
50 X^S„ HP-6, il#tt^lC*-oT«0^6<JlXPR4^{b 
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3§3 OirgjO&XTlSO, 

**«£b;fc*5tf. EPR43§Kfc§§3 2 1CW0SUITU ’ 
#AU-f-5:£ST?<&-5. £©£?&y-PX5-IX*|- 

t« >j y -#iii btttffi mmmm 

7— 7)19 4\t>i^WU^. 

[0 0 5 4] ^IX, 0 2©PR4^fb3s3 OtEPR@ 

{b§!3 2<Dwm?uzw5$)mtsi&2 4\z£z>&m$mm 
»®K2 2 ©Wxt, «i0K4 2l;i§VFO|El?S 
4 0O«i^lftit§. 0 8«PR43£[b&4Jg$n;t 
SSW&SIi0 9teEPR4^{fca*ffi 10 

0 8 ©PR 

tf-^is^©M{n ©^6 8 11 o 

&7>7')>7&.£fcZ>'£o\Z$L&6 6©3^fc, IP'S 
(1+D) 2§<ki)mt>nz>' iS«, PR4^Hb§§3 0tX 

)vz 2 6 \z 

nx^O, feM7'OV5’2 6lX<fcU0 8©&Jg6 6 Ixjfi 

PR4^fbi§3 0lx 

[0 0 5 5] |s]<IlX0 9©EPR^HL;fXX3V>Tfc, mWt 
©fi«7^fJ^2 6Xmit,WiM7 2IX]fi<7iSck5IX» 20 
EPR4^{b§§3 2lX<fc&^{bT/S 
7 4, 7 6, 7 8^-y->^U>^lX<^)i;5lX^7 
2 <Dmk&ftt)nZ'. &mmmMm\5}&2 2\z£&^ib 
mmofc Iffljflttt, H8©PRfft«»6 6©«^, -9-> 
yj>^6 8, 7 0Tfe5. xnit»LS9©EPR 
7 2 ©»-&»X«, tf-i7©-y->y; >£0&7 6 

<h&-s>. 

[0 0 5 6] —VFOHIK4 0\Z&%>5"< 5.>7U 
m<Dtz.SbV)5"< 0 8©PR^b&Jg6 

6®i^lt f>/'J>^6 8i7 0®W@^© 30 

7ay7ft§07P7^fflt&5J:3 ICPLL0SSS: 
*MFT*. BP'S, -9->yj>y^6 8©®JEk^;i/i:-9- 
>7'J>#&7 OOfffil^Jl/SJitfcb* M#©l^JP 
<fc? IXP L LBtt©»ffcfl*fTfc>n*. 

[0 0 5 7] ;iniX*fb0 9©EPR&J£7 2 lXTn>T 
«, 7>7') 7 4t7 8 ©Pb 1 ]^®^©^ P -y i7 

a^©H»l£&S.fc3lxPLL#Wfs*fT3. ffl-fe. 7 > 
7'J>^7 4tit>^'J>^7 8©«jEb^JP©g 
S*£^*J:3fcPLLftfl5!WTton*;i£lXfc«. 0 
1011 0 2©Syg0HIXi3HS'J-h*»^©7D-5 1 ^ 

— PT&.5. 

[0 0 5 8] 01 OlXilUT, IfXf-y/SlX, J: 
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